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(57)Abstract 

PURPOSE: To improve the drain saturation current of MOSFET and 
the with stand voltage between the source and the drain, and enable 
the high speed operation by reducing the parasitic resistances of 
the source and the drain and the gate parasitic capacitance. 
CONSTITUTION: Source.drain electrodes 12 composed of a single 
crystal silicon film of low resistance are formed on a thin source- 
drain diffusion layer 1 2. The angle of gate side end portion of the 
silicon film is smaller than 90° . A gate electrode 1 3 is isolated from 
the source.drain electrodes 12 by an isolation oxide film 9. The 
portion where the source drain electrodes are the most adjacent to 
the gate electrode 1 3 is isolated by a gate oxide film 1 1 . Thereby 
the leak current due to punch through between the source and the 
drain and withstand voltage deterioration are abated, and parasitic 
resistances of the source and the drain are reduce, so that the 
drain saturation current is increased, the gate parasitic capacitance 
is reduce, and the operation speed is remarkably improved. 
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fitl^it, ^^fcoF B l{c(£|glAoy-^mM 7 6 iScfcc/ 
F U-f >fdH 7 7 t4^?t LT^/j:^. ^(Dtzsb. V— X 
t£fifci? 7 3tFI/^ >itm® 7 4Vft<Drt>?-X)\,-*m 
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R3Mt»«ifcSofcft«miiiS, ~>'j3>^{b 
m 4 coiG^<7){iJStn;-> »J ^ >m& 8 tc^rit ^<o*£ 

>E£ 8 ijgIy'J3>13^Il:^t§ 
fc&fct, g] 8 (c ^ b /t J: ^ ^ . 6 Og&lTlC&o*:. & 

7 0 0 - 8 0 0t, ^'XE^O. 1 — lOTorr.^ 
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[ 0 0 2 2 ] 7>y7^-^j*^^. H^l©Iir B l7^ 
-J^I:J:oT^I«:«toT> I^IftSiy»j3> 
HE 8 ^e*«A5>U 3>13 K:fB 2»mSJ*«»£i£« 
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(h'O^I^Ki^lToT, *MOSFET^lifc^ 

#m^®g&£^fi£bJt. 
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Uiali?: — pP^<K.T. i2(:^ircMOSFET^f 
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[ 0 0 2 6 ] <3lj[&#J3> ^%aj<7)^ 3 <O^^0iJ^. 0 
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XI 0"/cm 3 J^ittJl^t©±ilM$tT, ^ 
tf-Rff 7 0 nm^Sll^y'J =3 >I4 1 ^tR 

[0036] &iz, ±&mmms tmmizLx. i2i 

t§4 2^y'J^>I2 3©rt^t:f^lfe. $^>(c, 

7>^7x-ji/^^t*tD^^r B i7^-;^tToT, i^ii 
^(O^ 2 iflM|y>J 3>141 ^S^B^^iii^ b 
T, l2^IMi*y'j3>i4 0^^10nm 
J£iSt$-ti-Ac 0 f^Iy'j3>i4 H^I2 

^^^^^^^tA^$n^:^Mi¥ 2 0 nmO*«i'>U 
3 >^4 O'^ai^^. 

[ 0 0 3 7 ] *|gffl-> 'J 3 >112 5 , m'J U 3 >^ 
{L12 7i5i:^y'Jn>^^I2 4^iilfct, ^iP 
1 0 n m^T»»^y- h^^b^ 4 3 i5<fc > 

T, ^l^J 3^f^^tCbT^l 7 C^tMO SFET^ 

[ 0 0 3 8 ] ^mmWCte. y-X43J:^KU-f >5£m 
i^^ilig^2^iiIla ± iy'J3>l4 i ^\ 

y— h^lkM 4 3^1^tbtl/:y , J3>12 3 CDm&<£ 

o%ss^^stcfe*fc«), /t>5 L x;u-^^(c 5 b<to*< 
y-x <t k u< >m@P^tc*5tj-a u -^mofio^^^, 

tHiO^I^I^n, ill©MOSFET^SlTf 
it. 

[ 0 0 3 9 ] (^lM0il5> «B^$||iSMOSFET 
(J^TCMOSFETti-r^.) Jljgffl LfcHlffiMS:, 



( 7 ) 

1 1 

T, feifCnMOSFET, ^ICpMOSFET^i 
[00403 ST. m 1 8 ICthL*: J: o \Z, mmituz 

m&cDij&zm^T. ->'j3>s«ion:. s^^ai 

11103, pl^Xjl/ttill 0 4i5^^nI^XJl. 
i££fc/I 1 0 5 zm&L. 2 Z\z. mm 2 0 nm<Dis y a" 
>Il0 6^^Ii:^Ilfc CI cd Brf , ^»Ja>Mi 
0 1 O^Si^@ttiUTt^M^(D±tca#^S>'U =J > 

^tfilt^ U n >^^bM 1 0 2 co±icte# 10 

[004 1] J^co*hx>y^>^(;:J:oT, ± 

tB^> u 3 >m 1 0 6 ^^tMc7)^^(wJ!jd x i-rcm. mm 2 

0 0 n m© 'J □ 1 0 7 * 1/ , ^119^^: 

^fb££l0 7te, ->ij3>I10 6$«»rLTt^. P 
^'>U3>I10 6Cl^Wi:ftAlT, p£JA>^;* 

[ 0 0 4 2 ] H»!©LPCVD^S:ffl^T, ni^M^ 
1 X 1 0 1 Vc m'J^i^tt^^b, Ml? 1 0 

0 nmCOn'If ^iy'ja>S|l 1 0^, nMOSF 
ETI«0'>U3>K1 0 6 Ji^O^iSWWfCfiJcg U 
$ SKlpS****:** 1 x 1 0 20 / c m J ^_h^Si± 

mm 1 0 0 n mcO p 1 SW^H, f> U 3 >^ 1 1 

1 £, pMOSFETii©y'j3>I1061l:(?)^ 

7tyhiSi»Sn5, y'jD>Hl 0 6ti<hli^i 30 
-?m&* ±ESfl:y U □ >I 1 0 7 ifift O •> U 3 >« 1 

i o ^cko^ i i i ic, ^-n^n^j^^nfeo ^cd*sjpl 

mi££k is U n >JK 1 1 0 , 1 1 1 co, ^lb-> U □ >i 1 

0 7 $JcO{&iJ®te, y»j3>Il 0 6^Ii;MLT, 60 
^l^TcO^^fc^: *) . ->'J3>I1 10, 1 1 1 H, 

[ 0 0 4 3 3 2 0 0 nm®y'ja >®MfcM £ £® 

U3>no7 v>mm.\z v U 3 >g£<tjgg l 1 2*%kV* 

m<D&ft\$Vfc£;lsrc. fr\z. y'j3>lM0i5j;f>'l 

1 i ©stii-frnfc^s^K^bT. a 2 i ic^u/cJ:^ 

\Z, mm 50nm(0y'j3 >®Hfc§l 1 1 3 Lfc. 
TWxMVf&m®. £frO», > U =3 >flg 1 1 0 iicfcrjf 1 1 1 

^f,yU3>no6Mi;, tnt'ti n gy^j&^is 

pi^^^tilSl, &fft?££^5 0 nmtlT0i^n 
SS^fcfc&ttfifcja 1 1 5 fecfctfai* pffl*««tt«JB 1 1 
6 SJ^ejcUfc. C ^FM^l^iJI 115, 116^ 50 
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1 1 6©i^^, /OfXJHXh'y^H 0 8, 10 

9 (D^m^mm^ o t>, 1 «rj^±^< &z>&o\z. n> 
h7/tno8, 109 (D^nwimmzmm 

lT*^fcfc«), nl^^tlitil 1 5BJ:^pS^ 
2$4£>i£mJI 1 1 6 £^J&T£ 

[ 0 0 4 4 3 v U 3 >^{t§l 1 0 7 £P&£L, m&Ztl 
fc > U 3>I10 6^ffi£®MfcbT, flUiP 1 0 nmJ^T 
OWliy- hK^JK 1 1 4 SrJgfiJcb, ^>^X^r>^CD 

0 MI 1 1 7 £fl2*£L, 0 2 2i:iU;CM 

[ 0 0 4 5 3 *iMC^^Tfe, 5fcK:i&9iLfc(fcEIi; 
F E T £||3gtT# fc. 

[ 0 0 4 6 3 <^Jfi^J6> *%W<DW, 6 CO^M^J^S 2 
.3 £m>Ti&9i-rs. #HM#Jte, _hfS^J£#J 5 tC£;tt 
£§23£X1l£--gK^ATCMO S F E T L fc#UT 

m*&irz>* fr&itm i i 9 tce^tftAfc. &mm 

>^y^3 CO, i: *> pI 

^^7)M#6n, Si(DCMOSFET*llit5Ct^ 

[00473 (nmMD ^zzwcom i oimmmzm 2 

5/1>nJHXh-;Ail 0 8 coftrgSr, h 
CDTfC Sfcy- h^^bJ^ 1 1 4 ^rff^J^T ^>mjtc, ^ 
m Unitis U 3*>M 10 6 <0±C0^(3, ^/P^2 0nm 

il^^tcsScSL, ^-co^y- hKfbM 1 1 4 fcfefifcb*: 
t>cDT&£ 0 Cot^Cit, (g?^^^^ 1 2 0 

m-ezrz. *mmmiz$>^Th, ±mmmm 5 tmm<D 
mm&mzn. mm<DCMo s f e r^mmt^ z t.tfl 

[00483 mmm%) mo s f e t£ v «j 3 
izM&L LtzmcD-mffiM*:* m 2 5 2 8 z m^x mm 

fS. Sfi!2 5l:^lfcJ:^:. y'j3>Slfil3i 
03f^fi5^tc. l^!|y | J3>Ml3 2i5j;M 

»K^3tei«$nfc*-f-»(ii» i 3 3 ^ i mm 

mo^ji&mm i 3 4 &Mf&Lfz. 

[ 0 0 4 9 3 friz, mm 2 0 0 n mb v U n >^{bM^ 
ff^^L, K 7-< X 7f >y"lcJ: 0 y U □ yiffe:! 1 3 5 
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&mm<D&vi\zMj:isfzm* lpcvdsi^d, mm 

1 0 0 nm0MI>''J =i >§£ 1 3 6 ^fcb$ tlfc> 
■J 3 >Ii 1 3 1 tVfrlzmR&OlZtfL&Z&tz. C<D 

v'J=i>^4£l 3 1 ^®<h^^^^ii^^^ D , ~>U=i 

i 3 i &mt&z>iki£'z>tz&m$:tz~fmz. *>u 
irco ^ntcj:o. ^ u =i >^ftii 135 (Djftmiz&n 

[0050] ^2mmm^mm^ mm^^y^ 
m'&<d. m^mi mmm^mvo&mm i 3 i zi&f&L 

fz. ^-<7)&, if 2OOnm0y'j3>i«^ifilc 

ctojc. ±is^>u 3 >mitm 1 3 5 (D^jig^^g 3 >g£ 

1 3 8 zmistz. 
[oo5i] isv zi>mi 3 6(Dmthznrz%:ffizmit 20 
it, mm 5 0 nmiii^^y'j =3 ymitm&mv tzm . 

CttCcfcO, til^$^8 0nmiiT\ \z-f<D^W 

£l&5!iL, SttS$nfc'>U 1 3 1 <£) l!l 65 £ g*Ht 

It, §IJP 1 0 nmPiTOi^y- h&Hfc§£ 1 4 0 £ J£ 30 

MiUUff^l, H28CitMOSFE 
[ 0 0 5 2 ] •tt(cAflS£«^«fl[|R«:£0^£«:EM 

^Itot, #mos f et &m^tz*mi£mmm&$:$c 

ildr/^Il ^1t^c£>^*i&#)&$CJl 13 7^, y- S 
KMbK 1 4 0 &^lty- htl 1 4 lC^igUTi) 

D, ^OV-X43ct^ K k >tit/«t§^ay U 3 40 
>il 3 6 ©«ia»3R**, > U 3 1 3 1 ^ffitc:** 

it6 omuT<DftmT-mmisT^z>mm$:&-rz>rz 

[0053] $ e> (c , mi *3msi*#fi$ii£EfcJi 1 3 9 
tfi* $%2 mmmo x.)isfcmm 1 3 4 ^eatnTi^^ 

mzntz. 

[0054] (mmms) ^^m<om9 (ommms 
mwmi'7.T&ffitiiLm'?<bz>m2 9 &m^xm>w?z>. 50 



1^1? 8 - 2 9 8 3 2 8 
1 4 

**Jfifi»Jfi. ^?^^iH^^^S-r^^a-fe^1t 5 0 0 

(i, ±.mmmm 1 ~ 8 ivr^sn^ ¥*#gKicj: 
^Tffi&zntzmm^m&Mmizi&zMm Ltzwv%> 
z>o xmmmxte. &mznfz±mmm¥m&Mm®& 
(Dmmgt&m^fz&. *^4>»*s:jflit57'ptyy- 

5 0 0, vX^Aftl$Plgil 5 0 1 %>&Zf£&fcmW 5 0 
2 1 j2#& 1 0-3 Omm0yij3>|^ 

iift-f 7 x-X 5 0 3 
£, ir ^ $7^S1S5 0 6 (C^^U/to 
fmrn* >5> 7 x — X 5 0 3 ^-^ilflftJfP^g 5 0 
4 ^-t7^7^Il 5 0 7 l^^bfc. . 
[ 0 0 5 5] :net7^7^M5 0 6, 5 0 7 ^^ 
^±EtttSi 5 0 2 l/fct 7 5 y ^M*, *i§r 

$dUja#D5 0cmgS, *^^H-€-nJKT<OS««dl 
SI, ^IH-IiOf Mia - 7 h 5 0 8 ^ML 
tz, :©HIIar y h 5 0 8 tHy^-fmrn ^, 

>^7x-X 5 0 3£Aft7j:/P-tr^50 5 £ 1^ 

ifcit5 o 9 £.o>m<DT — *<Dmm\z* 02 9 t-i>^ 

fT 3 o 

[0056] fr^^mwzmm-?z>7 

D-fe^it 5 0 0^, y^f A$J$Pgil 501t, 3£fB1t 
5 0 2 UE<Dis U 31 >¥ali#lflf«[Hl&a*, M^JiCi^ 

[ 0 0 5 7 ] (^5^0iJ 1 0> ^^0^©mi 0 O^JSfi»J 
Tt^i^^X^ACD^^^^-ril 3 0 £JS ^Ti^lt 

;W6 1 3 4oJ:t/±aB^-^ ^^ffT ^^t^m^iS^-fr 

6 1 4 (Oi^e^l ->7rA (Cjg^ L7c0»J"C^^. 

[ 0 0 5 8 ] ±.BZmMM l - 8 fc^^T 

^i^nfc^i^iictot, ^fiffidm^m^6 1 0 

Sr«&S-rs^M^^^y^;Hel?S 6 0 1 , ^^^U-lf 

603 *mm^z^&tz$><n¥mwv--*fWLmT±u>f 

01^ 6 0 2 ^^fj:^^^jf ; eya-^6 1 3, $ ^ (C , 
Sl«$n3fc*«^ 6~1 U7* h^t-F 6 0 4 iCcfc 
■^T^i^n^^lflHlf^ 6 1 2 ^^^T^> HfirSiQ 
"PS^ 6 0 5, Sl!jfiJft^i1SPii>l©Si 6 0 6 , ^Cy^mth 
(Hlgg 6 0 7, f&%m& 6 0 8 CD#7±a {/m^^^l^r 
is?)\,®&T$>Z>ft%&m&\s\m 6 0 9 #T^^$tl^^ 
gd^v^-JU 6 1 4 ^^^L^o 
[ 0 0 5 9 ] _L IS ^1 1 ~ 8 tC*5UT# <E> tlfc^^fls 

o g t* 7 h t i^^^mcDm^^m^x^mmxm^m 
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[0060] mmm i i> *^b^co^4cd^^^j^0 
3 i \z £r>xm.w~?z> 0 *mmmte. ±§e*j60u-8 

feOT, -^£>$£/&£0 3 1 JC^Lfc 
COO 6 1] 0 3 1 C^Lfci^C, )l£77 / f /^ — \z£. 

^- (C ^ & (0/E£«) $tU J&Ot^J^ (S/P£ 10 
ft) 1 - 8 <D\,*r3ti 

^ (Cfe^TtlbtlfcM O S F E T^e»«tfiJt$nfcft«@ 
J® (BFMLS I ) C^Abfc, ^8*a@KI:ioT 

sifctt&ssttfcs^ft-^H:, a^i^fk (p/s«) r 
(E/OIi) ^tix)te7 y-f /t— 7?-w*s 

n5. ±ffBBFMLSm#S2£ (MUX) , /t-^y^tU 

(b em) *5cfctf#iRsg (dmux) a>e*tj*3ns. 

[0062] IBFMLS I U MffLSI . 

7 H l/Xl^t^JH0il^WtSL S I (^7Hl/X 

f i fo/^'jls i) iz&omwzn&o *m^&m 20 
assvii. fcm?^i*mmtmm&tzxkt>nx < z>m 

mm*&'rz>mm'T$>z>. bfmls nu^^o 

[0063] BFMLS I ©«Ff^a«d«ilJtn«, A$ 

ggfc&^Tfci:, BFMLS I^±!2Hl^Jl~8 0t^ 30 

n^l;fe^TffiE$tlfcMOSFETTi^$n50 

T, e©B FML S I Ktt^Tl&tf^&a* 3f&£i^ji 

fr-ommtefrtf). bfmls i0Eit^i^t¥^it 

ft. 

[ 0 0 6 4 ] 

&w&m^Tffi&L$ntc&mi'XTi±<D&mik$:&Biz 
immcDffimtimwi 

im 1 ] *&m<ommm 1 *^-t»t®ei, 
[02] ^fgH^co^flfitfi] 2 £^-r^®0, 
[03] xmrnommmi z^-r^-mm* 
im4) '&&&wz^-?wmm. 50 
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[06] *58W0SlfiMl S:IKit5fc«)©ISH» 
[07] *^0J^H^^J 1 ^i^HJT^fc^OX^HI, 
[08] **WO**0lll SKWT4fc»©XtH, 
[09] *^B^O^^0tj 1 £aai£-r5&«>a>HSEK 

[010] *5£w<£>mmm 1 
[011] ^^g^<D^2fg^j 1 *mw?z>tzit><Djzmm. 
C0i2] if^wvnmm 3 zmwt ztzOKDjimm. 
[01 3] *%9i<z>ii;Kfli 3 &mm'Tz>fztb<DjL.mm* 

[014] **«0*M3*»«f5fc»0lM, 

[01 5] *^B3om£#ij 3 £ifclBT £fea6(DXf§0, 

[016] *S£9i©#il«0!l 3 ^i^^-r^fe^CDX5g0, 

[017] ^BflCD^lJgtftJ 4 £r^-r#r®0, 

[01 8] ^^BJco^M^J 5 sfca&ongH, 

[gii 9] *^^<d^m^i 5 &mw*tz>tc#><D3:mm. 
[020] *&m<onmms &&m-rz>frtb<DjLmm* 
[02 1] *mw<Dmmm 5 &mm-rz>tc&<Dj:Mm. 
[022] *f£w<Dmmm5 &mw-rz>iz#><Di:mm. 
[023] *5£w<Dmmm 6 &^-?mmm. 
[024] *5£m<Dmmm 1 &^-rmmm. 
[025] ^mwvmmm 8 ^mm-r^tz^xDnmm, 
[026] *5£W(Dmmm 8 zmwrztcitxDumm. 
[027] ^mmcommm s &m.wtz>rctb<Dj:mm. 
[028] *ftw<DmMMs&mw-rz>fc&<Dj:mm. 
[029] *&w<DmffiM 9 &mm-tz>fz#><DBtwwizs 

[030] *mw<Dmmm 1 0 & mw*r ztztboytfem 

[0 3 1 ] &5€w<Dmmm 1 1 &mw-rz>fza><Dmm£ 

[03 2] O^jgrS: itftii. 

[#^01* mi 

1 — > u n >mwL, 2 — > u n >mtm. 3 -nigt 

^^m^, 8-W««^|g»5/U3>ri6fiK, 9- 

y | j3>iibi, 1 o-/o?^^-xh7/ti, 1 
1 »-y- h^<bJ^> 1 2 -m lmnM^mmi&WLm* 
1 3-^«y-Mffi, 1 4»^sy-7tft, 

1 5 -^iy- mi, 1 6 k u -f >ti, 

2 l — > U n >S«, 2 2 — > U =3 >6£ft:B§i 2 3 ♦ > 

•J3>^, 2 4- y-h^M, 2 5'»*«I->U 
3>y-Mg, 2 6-: /'J3>M, 2 7- y'J 

3>&fl:i8l. 2 8 — /^>^x^— * h u/^Ji. 3 0 

-K 5/ U =1 >ric-g*t, 3 1 x U 3 >K^k 

nm^Mtyifcwm, 3 4 •••^iv-^ii, 3 5 

3 6- 41HI/OM. 4 0-1 

IS AS/ 'J 3 >fiXM, 4 l l ^m^^^A 

y»j3>«I,' 4 2 »■* 1 ««S!7f««tttt)|. 
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4 3- y-Hft«» ■ 4 4- 4Ry-h*I, 5 0 
-f^OMO S F E T£)#te, 5 1 -*fgW©MOS 
F ET<E>4tt£, 5 2-t£5fcc7>MOSFETc7)y-b^ 
3E^M> 5 3 -#36 IB® MO SFET0^-hf4t 
M> 7 0-y'Jn>M, 7 
2-*«i'>U3>y-h«* t 7 3-y-Xl£tt 
H, 7 4 - F u>r >i£ftJI 7 5 — > >J n >S£HbM, 

7 6 —m&±vf y — ^ii, 7 7 -si*± tf h u-r > 

8 2 y 3 >y- MI, 8 3 — >U n> 

Hl^-Y>tl, 8 6- y-Xttl, 8 7- HH 
10 1- y'j3>M, 10 2- |f^ 
iy'Jn>MI, 1 0 3- 3!l^«», 10 4- 

ps^x^&f&n, i o 5 »• n mvx~)v&mm. i 

0 6- y'j3>M, 1 0 7— >'j3>^bl, 

1 0 8-pi/O^^^-Xh'y^i, 1 0 9 — n£J 
/t>n)HXhy/^i, 1 1 0 -ft*ft-n£*ISa 
y'Jn>M, 1 1 l-ilMpiMiy'J^^ 
ftH, 1 1 2—>U3>iM, 113-y'j3> 

1 14-y-hifci, 115-nM 

jb* ii6-p^mii, n7»^ 
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m?- hnm. i i 9 -?>?)\,m4tm i 2 0 -mi& 

Sy'Jn^Ii, 13 1->'JD>SS, 132 

-*^»iii>' u =1 >ssHbM. 1 3 3 -m?#&m* 

1 3 4-12 ^HSJ^x;i/^tS[©. 1 35->U3> 
^4bM. 13 6- |«i'>'J3>iSfil, 13 7- 
IB 1 »»l!**fi«!ll£«Jf . 1 3 8*—>U u>g£{fcM, 

1 3 9 -if§ 1 mmm^mm&WLm. 1 4 0 -y-hB 
ft in, 14 1-^iy-hM, 5oo-7*at7 

it. 5 0 1- '>^rAlWSI, 5 0 2 -3EfBHcl£ 
10 ^> 5 0 3 -r-^M-f>^7x-X, 5 0 4 - 
^-*iHi»JWge. 5 0 S-AffiT^yp-tr^it, 
5 0 6 - t75 ^li, 5 0 7 -t7^ y Zmfo. 

5 0 8 — ^^a&Jl^ny K 5 0 9 -AW*^Pt 
y-*§H^Sfc, 5 10-«77>f/t, 6 0 

6 0 2 W-tf^illT^-n^lDl 

6 0 3 —¥»#U — 1 if , 6 0 4 -7*h^t- 

k , 6 0 5 -mmmm^. 6 0 6 

*«. 6 0 7 -*ny*«ltHI!l», 6 0 8 — sKOTIel 
6 0 9 -^IIIXSIxy^iHaK, 6 10-M 

20 mnm.mn. 6 1 1 -mmztitzytm^* 612- 

a««*»«-S|, 6 I 3 -*3l»€ya--/k 6 14 
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